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Partial Translation (Column 4. Line 2 to Column 5. Line 25) 

15 Next, the operation of the variable directivity antenna is 

described. The dipole antenna 1 by itself exhibits a 8-shaped 
directivity pattern 27 shown in FIGURE 3, and the dipole antenna 2 
exhibits a 8-shaped directivity pattern 28 by itself. Actually, the 
half-wavelength dipole antennas 1 and 2 exhibits the half-width at 78°, 

20 but, for simplification of explanation, the directivity patterns illustrated 
in FIGURE 3 have been prepared as if they were at 90°. Let it be 
assumed that the maximum field strength on a circle of a sufficiently 
large radius about the center 29 of the dipole antennas 1 and 2 is unity 
(1), and that an angle formed by a line connecting the center of the 

25 dipole antenna 2 and a point on the circle with respect to the dipole 
antenna 2 is ?. As will be described later, both the PIN diode 4 and 
the bridge circuit 12 function as variable attenuators having attenuation 
factors of and K 2 , respectively, where 0 = K, = 1 , and 0 = K 2 = 1 . 
Then, as will be understood from FIGURE 3, the directivity E(?) of the 

30 variable directivity antenna is: 

E{6) = K, cosd + K 2 sind = ^K* +K 2 2 sin(0 + a), wherea = tan" 1 

Thus, this directivity pattern is 8-shaped, and the angle d formed 
between the direction of maximum radiation and the dipole antenna 2 



1 




(FIGURE 4) can be varied by varying the values of the factors K, and 

K 2 . 

This is described in greater detail. Referring to FIGURE 2, 
which is a circuit diagram of the variable directivity antenna formed by 
5 the dipole antennas 1 and 2 arranged as shown in FIGURE 1 , when the 
arm 21 and 26 of the variable resistors 18 and 24 are at respective 
points a, a positive voltage is applied from a positive voltage supply 
through the arm 21, the combiner 6, the matching device 14 to the 
bridge circuit 12 to render the PIN diodes 7 and 8 fully conductive, 

10 whereby the attenuation factor Kt is unity (1). On the other hand, the 
arm 26 at the ground potential, and, therefore, the PIN diode 4 is 
nonconductive, and K 2 is zero (0). Thus, the directivity pattern of the 
variable directivity antenna is 8-shaped with the angle d being 90°, as 
shown in FIGURE 4(a). 

15 When the arms 21 and 26 are moved toward points b, K, 

remains to be unity (1) because R 2 i, the resistance exhibited between 
the arm 21 and the ground, is equal to R/2, as described previously, 
whereas R 26 , the resistance exhibited between the arm 26 and the 
ground, increases toward R/2, and the conductivity of the PIN diode 4 

20 also increases, resulting in increase of K 2 . This causes the angle d to 
gradually decrease. When the arms 21 and 26 reach the points b, the 
PIN diode 4, too, is fully conductive because both R 21 and R 26 are R/2, 
and both and K 2 become unity (1). This makes the angle d become 
45°, as shown in FIGURE 4(b). 

25 As the arms 21 and 26 move toward respective points c, R 21 

gradually decreases toward zero (0), while R 26 remains to be R/2, 
whereby remains to be unity (1) with K 2 decreasing. This causes 
the angle d to further decrease. When the arms 21 and 26 reach the 
points c, both of the PIN diodes 7 and 8 are rendered nonconductive, 

30 which causes K 2 to be zero (0) and the angle d to become 0°, as shown 
in FIGURE 4(c). 

As the arms 21 and 26 move toward respective points d, the fully 
conductive state of the PIN diode 4 is maintained, maintaining to be 
unity (1), while the PIN diodes 9 and 10 in the bridge circuit 12 start 
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conducting. Then, K 2 starts increasing again, and the phase of the 
dipole antenna 2 is inverted. This causes the angle d to have a minus 
(-) sign. When the arms 21 and 26 reach the points d, both K, and K 2 
become to have a value of unity (1), so that the angle d becomes equal 
5 to -45°, as shown in FIGURE 4(d). 

As the arms 21 and 26 move toward respective points e, the 
angle d changes toward -90° because K 2 keeps being unity (1), 
although decreases. When the arms 21 and 26 reach the points e, 
Ki becomes zero (0) and K 2 becomes unity (1). This causes the angle 
10 d to be -90°, as shown in FIGURE 4(e). 

The operational gain of the antenna is equivalent to that of a 
turnstile nondirectional antenna when the angle d is equal to 0° or ±90°, 
and is slightly larger when the angle d is equal to ±45°. 
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